Iron pigments   283

unknown. The plasma transferrin is not in-
creased but is fully saturated with iron (cf.
normal 30 per cent saturation). Tests of iron
absorption have given conflicting results, but if
the iron stores are depleted by venesection etc.,
absorption can then be demonstrated to be in-
creased. If the iron stores are allowed to re-
accumulate, absorption falls, sometimes to
normal. The inverse relationship between total
iron store and absorption is thus maintained,
but the proportion of dietary iron absorbed at all
levels of iron storage is abnormally high: as
noted by Bothwell el al (1979) the 'absorbo-
stat' is set too high.

Although the nature of the defect is un-
known, it appears that macrophages are incap-
able of storing excess iron as haemosiderin, and
that in consequence the plasma transferrin be-
comes saturated and so excess iron is taken up
by the parenchymal cells of the liver, etc. Be-
cause transferrin is saturated, iron absorbed
from the gut and transferred to the plasma may
be transported by the portal circulation in a
form which is readily taken up by the liver
cells, thus explaining why the liver is particu-
larly severely affected.

Inheritance of haemochromatosis has been much
debated. Occasionally it affects more than one
member of a family, and investigation of the rel-
atives of patients has shown that many of them, al-
though apparently healthy, have a sub-clinical form
of the disease with lesser degrees of increased iron
storage, increased saturation of plasma transferrin,
and sometimes liver injury short of cirrhosis. Such
individuals are believed to be particularly prone to
develop the clinical picture of haemochromatosis if
their alcohol consumption is high. It has been sug-
gested that the disease is inherited as a recessive
character, the homozygous state resulting in overt
haemochromatosis and the heterozygous state causing
sub-clinical iron overload. In both the overt and sub-
clinical disease, alcohol probably acts by its toxic
effect on the liver and by increasing iron absorption.

The importance of genetic factors is suggested also
by the reported high incidence of HLA-A3 and B7
antigens in patients, and by the occurrence of the
sub-clinical form of the disease in siblings of iden-
tical HLA types. The nature of genetic inheritance is,
however, unlikely to be elucidated until a test for the
defect in the presumed heterozygote becomes avail-
able.

Apart from treatment of heart failure, dia-
betes etc., reduction of the excess1 iron store, for
example by repeated phlebotomy and by limit-

ing the dietary iron, is the most effective form
of therapy.

Iron overload in anaemia

Iron deficiency is a common cause of anaemia,
but in certain types of anaemia due to other
causes there may be greatly increased iron stor-
age. For example, in aplastic anaemia, in which
haemopoiesis fails and the marrow becomes
hypocellular, life can be maintained only by
regular blood transfusions and since each unit
of blood contains 200-250 mg of iron, gross
iron overload can develop over a number of
years. In contrast to haemochromatosis, most
of the iron accumulating as haemosiderin is
stored in macrophages in the spleen, liver (Fig.
10.13), marrow and elsewhere. There is some
increase of iron in the hepatocytes; initially it is
relatively slight, but later may increase as a result
of redistribution of iron.

The situation is different in patients in whom
anaemia is due to defective red cell production

Fig. 10,13 Needle biopsy of the liver in a case of
haemosiderosis resulting from multiple blood trans-
fusions. Haemosiderin is present in groups of en-
larged Kupffer cells and macrophages in the portal
areas. The patient suffered from chronic renal failure
and had been maintained on haemodialysis. x 150.